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EPRI SHINES Project Team

Utility Partners University Partners Industry Partners
A FirstEnergy* A Case WesterReserve A Eaton
A NYPA* University (CWRU) A GE (AlstonGrid)
A ConED* A CityUniversity of NY A CleanPower Research
(CUNY), Queens College
A Southern Co* A PowerHub
A Gulf Power* A LG Chem

A LADWP

A Smart Inverter vendors

A AECE
A AER

A Duke
A sMuD
A Gas Natural SDG

* DOE proposal team member
"Supplemental Project Participants
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A Integration of DER (P174)

A Energy Storage and DG (P94)

A EndUse EE and DR (P170)

A Information and Com Tech (P161)
A System Studies

A Economic Analysis



Objective

Beneficial Integrationof solar photovoltaic generation, energy storage, load
management, and advanced forecasting technique,
with
electric power delivery network
through
optimal control strategies at a minimized cost.
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Endto-End Integration
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ALocal controllercoordinates DER devices to satisfy local objectives while responding t
operational requests received from system controller.

ASystem controllelsends setpoints to local controllers and distribution system
controllable equipment based on service and reliability needs identified.
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Key Research Components

A Endto-end integrated systenthrough two-leveloptimized
control architecture

A Controllable Distributed Energy Resourcesmbiningenergy
storage, and load management with solar PV

A Improved predictability of solar PV generatiaihrough high
resolution solar forecasting

A Reduced lifetime cost of solar plus storage systémough
reliably integrated smart inverters

A Interoperable and scalable solutiowith open standards and
communication protocols

A ldentifying power system level benefitdirough distribution
feeder modeling and impact studies
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Budget Period 1 (Feb 1, 2016 ~ Jul 31,2017) Tasks

Task 1.1: Project management and planning

Task 1.2: Create functional requirements and performance metrics for
the control architecture and components

Task 1.3: Develop optimal control strategies for local and system
controllers

Task 1.4: Improvement of PV and ES smart inverters
Task 1.5: Enhance solar forecasting resolution and interfaces

Task 1.6: Calculate host site and distribution feeder PV hosting capaci
without proposed SHINES solution

Task 1.7Demonstration site preparatiog PV system

Task 1.8Develop economic assessment methodology to assess the
Impact of proposed control architecture
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Approachc Two-Level Control Strategy

> System Controller
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- Control architecture - Local & system controllers - Site preparations - Solution technical performance
- Functional requirements - Smart inverter design & development - PV & ESS Commission - Impact on PV hosting capacity
- Performance metrics - Improved solar forecasting module - Data collection - Cost & benefit analysis
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Local Controller Functional Blocks
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System Controller Functional Blocks
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